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Abstract

Previous studies have suggested that the cooperative structural

transition observed in CeAg near 15 K at ambient pressure

evolves into the martensitic transition which is otserved under

applied pressure. By utilizing very small pressures, we have

observed the birth of the martensitic transition and demonstra-

ted that the two transitions are uncoupled.
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At ambiert pressure the CsCl-structure compound
CeAg undergoes a transition into a tetragonal state
[1,2] at T2 15 K, followed by a ferromagnetic tran-
sition at T = 5 K. This structural transition has
been studied in the past by application of pressure
to CeAg [3,4] as well as by alloying with In [5].
For Ce(Ag,In) and the related system La(Ag,In), a
Jahn-Teller-1ike band splitting of narrow conduction
bands near EF was considered to cause the structural
phase transition [6]. The temperature where this
transition cccurs varies strongly with the Indium con-
centration. From extrapolation to the pure CeAg no
phase transition was expected at ambient pressure.
Therefore, and since the isostructural compound LaAg
rerains cubic for all temperatures at ambient pres-
sure, the structural transition in CeAg was attribu-
ted to a cooperative Jahn-Teller effect in the T'g

crystal field ground state of the Ce-ic.z[7].

Measurements [8] of the temperature-Zependence
of the elastic constants of La(Ag,In) and a CeAg
single crystal suggested that the structural phase
transition was driven by a softening of zone boundary
phonons, and that the Cerium 4f-electrons wa2re not in-
volved in this transition. This point of view is sup-
ported by susceptibility measurements, which show no

distinct anomaly near the transition T (8].



Resistivity measurements under pressure (2 2.4
kbar) on CeAg showéd a resistance anomaly which shif-
ted to higher temperature with increasing pressure [3].
Although this anomaly is different from the one at zero
pressure, in the sense that the resistivity increases
rather than decreases and a hysteresis is observed, it
was interpreted to be the same kind of phase transi-

tion [3].

In order to study the evolution of the phase
transition(s) in CeAg, we have measured the resistance
of a polycrystalline sample under very small hydrosta-
tic pressures, down to P=0.25 kbar. We estimate the
error in the absolute pressures as quoted to be 20%
and in the relative pressure AP/P to be 10%. Details
of the pressure clamp and other technigues used in the
experiment are described elsewhere [9]. The sample
was prepared by melting in an arc furnace and anneal-

ing at 650 C for 2 days under vacuum.

Figure 1 shows the resistance of CeAg in the tem-
perature range 4 K to 80 K at five different pressures.
At P=0 the sample shows the two well-known transitions,
both indicated by a sharp drop in the resistivity. We
find the transition temperature Tm for the structural
transition, taken from the maximum of dR/dT (Fig. 2),
to be Tm=16.5 K. For P=0.25 kbar, a flattening of the
R versus T curve is observed around T+24 K, followed

by a sharp resistance drop at exactly the same
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temperature as at zero pressure. A small hysteretic
effect is observed. Similar behavior is found for
P=0.75 kbar but the onset of flattening has shif-
ted to T=30 K. For P=2.4 kbar our data agree well
with ref. [3]. The fact that Tm is independent of
pressure is clearly seen from Fig. 2. Therefore
for low pressures our data seem to indicate that
two different resistance anomalies exist. The pos-
ition of the first one, an increase of resistance
with decreasing temperature, is strongly pressure
dependent, while the position of the second one, a

sharp drop of resistance, is pressure independent.

The origin of the two transitions is not clear. In
addition to the zone boundary phonon softening,
which is believed to drive the structural phase
transition [8], magnetoe]§t1c effects, i,e, strain
upling to localized 4f- electrons, might exist,
as was found 1in La.91Ce'09Ag [8]. Indication for
strong quadrupolar effects were found from neutron
scattering measurements [10]. Therefore one might
expect a contribution of the F8 state to the phase
transition, though 1t might not be the driving force.
In this case the drop of the resistivity at T=16.5 K
could be attributed to a splitting of the F8 state
and an according decrease of magnetic exchange and

quadrupoler scattering. It can be shown that even
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in a mean field approximation a splitting of the r8
ground state does not necessarily lead to a pro-
nounced anomaly in the magnetic susceptibility.

To summarize, at low pressures, P<1.3 kbar,
the electrical resistance shows two anomalies, which
hehave quite diffééﬁt]y with pressure. An -‘ynambi-
guous interpretation of these anomalies is not pos-

sible on the basis of the present data.
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Figure Captions

Fig. 1. Temperature dependence of the resistance of CeAg for dif-

ferent pressures.

Fig. 2. Derivative of the resistance of CeAg with respect to tem-

perature for different pressures.
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